Evaluation of the protective effects of histamine and 5-hydroxytryptamine receptor antagonists against the lethal toxicity induced by oxygen free radicals in rats.
Generation of oxygen free radicals (OFR) via intravenous administration of xanthine plus xanthine oxidase [X + XO], to Inactin(R) anesthetized rats produced intense respiratory distress. This effect led to death of more than 90% of the animals within a 120 min observation period. Several reports documented that the two autocoids, 5-hydroxytryptamine (5-HT) and histamine (H), can induce pulmonary and bronchiolar constriction and pulmonary edema. Hence, our present studies were conducted to investigate whether antagonists of 5-HT and histamine could provide protection from the lethal toxicity of the free radicals. Pretreatment of the rats with pyrilamine and cimetidine, H1 and H2 receptor antagonists, respectively, prolonged the duration of survival, but it failed to enhance net survival rate. In contrast, pretreatment of the rats with nonspecific 5-HT antagonists, methysergide and cyproheptadine, and a selective 5-HT(2) receptor antagonist, ketanserin, markedly enhanced the survival rate to 80-90%. These observations are consistent with data showing that 5-HT levels in the systemic arterial blood doubled within 5-10 min after administration of [X + XO]. These studies support the view that OFR-mediated respiratory distress is caused predominantly by 5-hydroxytryptamine and to a lesser extent by histamine.